Expression of Tau protein and Tau mRNA in the cerebellum during axonal outgrowth.
"In situ" hybridization and immunohistochemical analysis of the expression of Tau mRNAs and Tau proteins in the developing cerebellum showed that: 1. At early postnatal stages Tau mRNAs are expressed in the deeper region of the external granular layer (EGL II) i.e. in the cells that begin to migrate from the proliferative zone. Little labeling was seen in the upper layer (EGL I) where the cerebellar interneurons actively proliferate during the first two postnatal weeks. Anti-Tau antibodies failed to detect Tau proteins both in EGL I and II. 2. Tau transcripts were also clearly detected in the migrating cells present in the molecular layer; no Tau immunoreactivity was seen in this layer. This suggests that Tau mRNAs remain very poorly translated in the migrating granule cells and in the other interneurons. 3. Tau proteins begin to be detected at postnatal day 8 in the molecular layer but only at the level of the parallel fibers that are present in the Purkinje cell dendritic field. This suggests that the Tau mRNAs transcribed in the migrating cells are not actively translated for several days and that Tau proteins accumulate only in the more mature sections of their axons, the parallel fibers. Tau mRNAs are transcribed in the migrating cells several days before Tau proteins are actively translated and transported to their axons. Tau proteins accumulation occurs only at the end of granule cell migration i.e. when the parallel fibers interact with their post-synaptic counterparts, the dendrites of the Purkinje cells. Thus, axonal outgrowth and differentiation seem to be a multistep process.